
Source URL: https://www.cirm.ca.gov/about-cirm/publications/polyglutamine-expanded-androgen-receptor-interferes-tfeb-elicit-

autophagy

California Institute for Regenerative Medicine

Polyglutamine-expanded androgen receptor interferes with TFEB to elicit autophagy defects in SBMA.

Journal: Nat Neurosci

Publication Year: 2014

Authors: Constanza J Cortes, Helen C Miranda, Harald Frankowski, Yakup Batlevi, Jessica E Young, Amy

Le, Nishi Ivanov, Bryce L Sopher, Cassiano Carromeu, Alysson R Muotri, Gwenn A

Garden, Albert R La Spada

PubMed link: 25108912

Funding Grants: Developing a drug-screening system for Autism Spectrum Disorders using human

neurons, Interdisciplinary Stem Cell Training Program at UCSD II

Public Summary: 

In this work, we use induced pluripotent stem cells from individuals with spinal and bulbar muscular atrophy (SBMA) to generate neural

precursor cells and study the disease in a dish. We found that SBMA cells have metabolic defects leading to cell death that could

explain some of the disease clinical manifestations.

Scientific Abstract: 

Macroautophagy (hereafter autophagy) is a key pathway in neurodegeneration. Despite protective actions, autophagy may contribute

to neuron demise when dysregulated. Here we consider X-linked spinal and bulbar muscular atrophy (SBMA), a repeat disorder caused

by polyglutamine-expanded androgen receptor (polyQ-AR). We found that polyQ-AR reduced long-term protein turnover and impaired

autophagic flux in motor neuron-like cells. Ultrastructural analysis of SBMA mice revealed a block in autophagy pathway progression.

We examined the transcriptional regulation of autophagy and observed a functionally significant physical interaction between

transcription factor EB (TFEB) and AR. Normal AR promoted, but polyQ-AR interfered with, TFEB transactivation. To evaluate

physiological relevance, we reprogrammed patient fibroblasts to induced pluripotent stem cells and then to neuronal precursor cells

(NPCs). We compared multiple SBMA NPC lines and documented the metabolic and autophagic flux defects that could be rescued by

TFEB. Our results indicate that polyQ-AR diminishes TFEB function to impair autophagy and promote SBMA pathogenesis.
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